SUMMARY Thirty-one patients with ectasia of intracranial arteries were studied. The carotid system was more frequently involved than the vertebrobasilar. The condition is relatively rare and usually occurs with other vascular disease. Ectasia presents with a variety of neurological symptoms, amongst which visual disorders are common. The overall mortality was 52 %, but the prognosis was appreciably worse for the vertebrobasilar group, probably because of a higher incidence of compression of surrounding neural structures. Defects in the internal elastic lamina, with or without associated atheroma, are often found in the affected arteries.
Ectasia, or pathological enlargement of the cerebral arteries is a rare, though well recognised finding at cerebral angiography. Several series of vertebrobasilar ectasia,1-4 and one of carotid ectasia5 have previously been published, but there has not been a comprehensive account of the symptomatology and the natural history of this condition. We have therefore, reviewed the experience of ectasia of cerebral arteries in the National Hospitals over the past 22 years.
Material and methods
Of the approximately 40 000 carotid and 10 000 vertebral angiograms performed at the National Hospital, Queen Square between 1959 and 1980 , films of those reported as showing dilatation and tortuosity of vessels were reviewed. Measurements were made of the diameter (corrected for magnification) of the major vessels as demonstrated by cerebral angiography. In addition, the course of the ectatic basilar and vertebral arteries was noted, as were the relationships of the internal carotid arteries and the termination of the basilar arteries in the sella and suprasellar regions. Thirty-two normal carotid and 18 normal vertebral angiograms of an age-matched group of patients were also examined. Ectasia was diagnosed when the diameter of the vessels was greater than normal along all or part of their course, and when they were also abnormally tortuous. Whereas the former was determined by measurement, the latter feature was Results SEX AND AGE (TABLE 1) Three-quarters of the patients were male (26 of 31). The age of presentation ranged from 43-73 years; 23 patients (72%) were in the 6th and 7th decades.
Women tended to present at a later age than men. Vertebrobasilar ectasia was considered an incidental finding in five cases; one presented with chiasmal compression from an anterior communicating aneurysm, another with dementia presumed to be atherosclerotic in origin, and the remaining three with hemisphere strokes.
PROGNOSIS
Carotid ectasia Follow-up data were complete in 20 out of 23 patients, the review period ranging from I month to 17 years (mean 5-6 years). The mortality was 45 , (9/20 Survival time in the cases of hydrocephalus was three months and one year respectively. In the latter case, a ventriculo-peritoneal shunt was inserted without benefit. The patient with chiasmal compression deteriorated steadily from an upper brain stem syndrome and died within ten months from pneumonia. The patient with trigeminal pain improved strikingly following thermocoagulation of the Gasserian ganglion.
The patients presenting with subarachnoid haemorrhage have already been described. Those Table 3 Angiographic measurements in the control group Carotid ectasia Unilateral carotid angiograms were available for 18 patients and bilateral studies for five. Ectasia affected the extracranial internal carotid artery in 12 patients; in one of these-with an acute Horner's syndrome-the cervical portion of the artery showed an irregular focal dilatation, probably resulting from a small dissection (fig I a and b) .
The entire carotid tree was involved in a minority of patients, but apart from a few cases in which the carotid siphons were normal, there was little variation in the luminal diameter of the intracavernous (5-5-8, mean 6-8 mm) and supraclinoid (4-9, mean 5 0 mm) portions of the internal carotid arteries. The latter was slightly more dilated (mean 6-3 mm) in the patients with coincidental ectasia. One of the patients who presented with posterior fossa signs had the most ectatic carotid branches.
The distances between the medial surface of the supraclinoid internal carotid artery and the midline averaged 6-0 mm, that is, was within the normal range. There was no significant difference between the patients in whom the optic or ocular motor nerves were affected and those with hemisphere ischaemic lesions. The mean measurement in those patients in whom carotid ectasia was an incidental finding or associated with subarachnoid haemorrhage was 4-2 mm, indicating that demonstration of a medially lying ectatic artery is insufficient evidence that it is responsible for optic nerve compression.
The carotid siphons extended above and behind the dorsum sellae 5-19 (mean 12-0 mm) and 0-11 (mean 3 5 mm) respectively. There was no correlation between these measurements and clinical presentation, and indeed most were within the normal range.
Ectasia affected the middle cerebral arteries in 12 cases (fig lc and d) . Five more were questionably abnormal. Only seven patients had ectatic anterior cerebral arteries, and again five were questionable. There were seven patients in whom all the major cerebral arteries demonstrated were definitely ectatic, and only four in whom all were normal. Marked irregularity of the intracranial branches was also present in four cases (fig 2) . three patients, who had presented with acute Horner's syndrome, insidious brain stem deficits and hydrocephalus respectively. In the first case, dilatation and atheromatous changes were evident macroscopically in the right internal carotid artery, the basilar artery and the proximal portion of the other major cerebral arteries. Microscopy of the Visual problems figured highly in the present series. The patients with carotid ectasia showed unilateral visual failure (5), acute dipolpia (2), homonymous hemianopia (3), and Horner's syndrome (1). Those with vertebrobasilar ectasia had chiasmal compression (1), homonymous hemianopia (1), Horner's syndrome (1), nystagmus (3) , and gaze palsies (3). Visual problems in two patients were incidental: one had papilloedema from malignant hypertension and the other suffered chiasmal compression from an anterior communicating aneurysm.
The prognosis in carotid ectasia appears to be considerably better than in vertebrobasilar ectasia. In our series, the mortality in carotid ectasia was lower over a much longer mean follow-up period. The higher death rate in vertebrobasilar ectasia was related to the complications of brain stem compression.
The clinical features of ectasia are probably produced by more than one mechanism, compression and ischaemia being most often incriminated. Their contribution clearly differs in the carotid and vertebrobasilar system. In the latter case, brain stem or cerebellar lesions or both, optic pathway or cranial nerve abnormalities (including facial pain), hydrocephalus and temporal lobe epilepsy could be attributed at least in part to compression, as inferred from the position of ectatic arteries radiologically and pathologically. The lack of correlation between the size of the vertebral and basilar arteries, as demonstrated angiographically, and posterior fossa signs may be due to a disparity between the size of the lumen and the external diameter of the artery, or may indicate that the disposition of the tortuous, looping vessels is more critical. The pathological basis of cerebral ectasia is not well understood. In all of the 23 necropsy cases described by Nijensohn et al,3 basilar ectasia was associated with advanced and extensive atheromatous degeneration of the arterial wall. In the present series, many of the clinical features were those associated with generalised arteriosclerosis and the risk factors were similar. Our three post-mortem specimens showed marked atheroma, with, in the two cases examined microscopically, defects in the internal elastic lamina indistinguishable from those seen with atheroma without ectasia. However, in the three necropsy cases of basilar ectasia reported by Greitz and Loftstedt,8 no significant atheroma was present in two and microscopic examination in one of these showed "complete absence of elastic substance". It was therefore thought that the enlargement was principally caused by defects in the elastic tissue in the vessels, combined with the effects of arterial hypertension. This observation was also made by Hulten-Gyllensten et a16 in three out of four necropsy cases. In the post-mortem series of Sacks and Lindenburg,9 multiple abrupt gaps and great variation in thickness of the "internal elastic membrane" were present in an unspecified number of the 18 cases examined. They also found incidental ectatic intracranial arteries in a two-year-old child. It would therefore appear that the majority of cases have associated atheroma, but that ectasia can occur in the absence of atheroma. Defects in the internal elastic lamina of the vessel wall are a common feature in either case. pathological material. We also thank Miss J Cox for secretarial help.
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